Evidence for bile acid-evoked oscillations of Ca2(+)-dependent K+ permeability unrelated to a D-myo-inositol 1,4,5-trisphosphate effect in isolated guinea pig liver cells.
In single liver cells, the D-myo-inositol 1,4,5-triphosphate (InsP3)-dependent agonists such as noradrenaline and angiotensin II evoke oscillations in intracellular calcium [Ca2+]i resulting mostly from the periodic release and reuptake of calcium from intracellular stores. In the present work, we have reexamined the effects of these agonists and investigated whether the natural bile acid taurolithocholic acid 3-sulfate (TLC-S), which permeabilizes the endoplasmic reticulum, could initiate oscillations of [Ca2+]i. Oscillations of [Ca2+]i were monitored with the Ca2(+)-dependent K+ permeability in whole-cell voltage-clamped guinea pig liver cells. Our results confirm the presence of two types of oscillations induced by hormones. They could be distinguished by their frequency periods. The fast (type I) had periods ranging from 5 to 12 s and the slow (type II) from 60 to 240 s. They have been respectively attributed to second messenger- and receptor-controlled oscillations, respectively. Our results also show that TLC-S, as noradrenaline and angiotensin II, induced the activation of this Ca(+)-dependent K+ current and was able to reproduce both types of oscillations. The bile acid effect was not blocked by intracellular perfusion of heparin known to inhibit both InsP3 binding and InsP3-evoked Ca2+ release in several tissues. In these conditions, TLC-S only evoked type I oscillations, suggesting that these fluctuations could originate from a mechanism that is independent of InsP3 and is an intrinsic property of internal Ca2+ stores.